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(57)Abstract 

PROBLEM TO BE SOLVED: To embody a desired orientation state in the 
respective regions within respective pixels of an orientation division type panel and 
to improve its visual field angle characteristic. 

SOLUTION: This liquid crystal display element is formed by sealing liquid crystals 
between an active matrix substrate 1B having active elements 3 in the plural pixels 
2 and a substrate 1A having common electrodes facing the same. In such a case, at 
least one substrate 1B has the plural regions varying in the orientation bearing or 
pretilt angle of the liquid crystal molecules. These regions are so formed that their 
boundaries do not overlap on the signal lines 14 of either row direction or column 
direction of the active matrix substrate 1B. The boundaries of the plural regions 
described above can exist within the pixels 2 in which the ruggedness of the stabler 
orientation state does not exits. The orientation of the respective regions are, 
therefore, stabilized and the divided orientations uniform over the entire part of the 
screen of the wide visual field angle panel having the plural orientation states in the 
pixels 2 are obtd. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAnyaG7pDA410020313P1.htm 



2004/09/01 



I 



Partial English Translation of 
LAID OPEN unexamined Japanese Patent Application 
Publication No. 10-020313A 

[Claim 4] An active matrix liquid type crystal display element in which liquid 
crystal is filled and sealed between an active matrix substrate having active 
element in a plurality of pixels and a substrate facing thereto and having a common 
electrode, characterized in that each of the substrates has a plurality of regions 
which are arranged in a banded pattern and which are different in orientation 
direction or pre-tilt angle of liquid crystal molecules, an intersection of a signal 
line in a row direction with a signal line in a column direction of the active matrix 
substrate is included within one of the plural different orientation regions formed 
by the substrates, and the one orientation region is in a strip shape arranged in 
parallel with the signal line in the row direction or the signal in the column 
direction. 



[0019] The active matrix liquid crystal display element according to Claim 4 is an 
active matrix liquid type crystal display element in which liquid crystal is filled 
and sealed between an active matrix substrate having active element in a plurality 
of pixels and a substrate facing thereto and having a common electrode, and is 
characterized in that each of the substrates has a plurality of regions which are 
arranged in a banded pattern and which are different in orientation direction or pre- 
tilt angle of liquid crystal molecules, an intersection of a signal line in a row 
direction with a signal line in a column direction of the active matrix substrate is 
included within one of the plural different orientation regions formed by the 
substrates, and the one orientation region is in a strip shape arranged in parallel 
with the signal line in the row direction or the signal in the column direction. 
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[0033] The substrates 21 A, 2 IB are bonded with each other through a spacer so 
that their electrode sides face to each other and a boundary between regions 
different in rubbing direction on the substrate 21 A agrees with the center in the 
row direction of each pixel of the substrate 2 IB. As a result, the rubbing directions 
of the upper and lower substrates in each pixel of the panel are as shown in FIG. 13. 
As shown in the drawing, combination of the rubbing directions 24, 27 of the 
substrate 21 A and the rubbing directions 24, 27 of the substrate 2 IB forms four 
different regions in each pixel. A liquid crystal material (for example, MLC-2019 
produced by Merck Ltd.) is filled in the panel by a vacuum injection method. After 
annealing is performed for one hour at 110 °C, which is sufficiently higher than 
the N-l point of the liquid crystal material filled in the liquid crystal panel, rapid 
cooling is performed. Fine domains of which twisting direction is different from 
one another are formed in each pixel. 

[0034] A sheet polarizer is attached to each side of the liquid crystal panel thus 
prepared so as to form crossed Nicols, thereby obtaining a liquid crystal display 
element C in a normally white mode. A voltage of 5V is applied to the liquid 
crystal display element C for five minutes, and then, is observed through a 
microscope with no load applied. According to the observation result, it is 
confirmed that regions of which twisting direction is different from one another are 
arranged in a checkered pattern. It is also confirmed that four orientation states are 
present in each pixel 22 due to difference in main visual angle when the panel is 
inclined while receiving a voltage of 2V. The boundaries between the regions 
extends substantially straight vertically or transversely and the orientation states in 
all the pixels is as designed. Namely, a uniform orientation dividing pattern is 
obtained over the entirety of the screen. When a contrast visual angle characteristic 
is measured while a voltage is applied to the liquid crystal display element C, an 
isochromatic contrast curve as shown in FIG. 14 is obtained. In addition, no 
inversion from a white level to a black level is caused within ranges where the tilt 
angle in each direction is up to 60°. 
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[0040] Next, by the same developing treatment as in the second embodiment, a 
resist pattern as shown by hatched parts in FIG. 18 and FIG. 19 is formed in both 
the substrates 41 A, 4 IB. Then, after rubbing treatment is performed in a rubbing 
direction 47 reverse to that before the photolithography step, the photoresist 48 of 
the non-exposed part is removed. As a result, the rubbing pattern is as shown in 
FIG. 20 and FIG. 21. 

[0041] The substrates 41 A, 4 IB are bonded with each other through a spacer so 
that their electrode sides face to each other and the centers of the regions different 
in the rubbing direction on the substrate 41 A agree respectively with the singal 
lines and the centers of the row direction of the pixels of the substrate 2 IB, as 
shown in FIG. 22. As shown in FIG. 22, combination of the rubbing direction 44, 
47 of the substrate 41 A and the rubbing direction 44, 47 of the substrate 4 IB forms 
four different regions in each pixel. A liquid crystal material (for example, MLC- 
2019 produced by Merck Ltd.) is filled. in the panel by a vacuum injection method. 
After annealing is performed for one hour at 110 °C, which is sufficiently higher 
than the N-l point of the liquid crystal material filled in the liquid crystal panel, 
rapid cooling is performed. Fine domains of which twisting direction is different 
from one another are formed in each pixel 42. 

[0042] A sheet polarizer is attached to each side of the liquid crystal panel thus 
prepared to as to form crossed Nicols, thereby obtaining a liquid crystal display 
element in a normally white mode. By applying a voltage of 5V to the liquid 
crystal display element E, desired orientation states are obtained respectively in the 
four different orientation regions substantially in all the respective pixels 42, and 
thus, a uniform orientation dividing pattern is obtained over the entirety of the 
screen. When a contrast visual angle characteristic is measured while a voltage is 
applied to the liquid crystal display element E, an isochromatic contrast curve 
similar to that in the liquid crystal display element C is obtained. 

[0043] In the liquid crystal display element E, regions in the upper and lower 
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pixels 42 interposing the signal line 54 have the same orientation, so that a large 
area is formed in a part where the orientation is liable to be unstable. Further, an 
area of each region is larger than that of the liquid crystal display element C, in 
which the boundaries of the substrate 41 A, 4 IB intersect with each other, whereby 
each region becomes remarkably stable. 

[0044] Wherein, each orientation region is in parallel with the row direction in the 
present embodiment, but the same effects can be obtained in the case where each 
orientation region is in parallel with the column direction. In addition, it is possible 
to employ an orientation dividing panel of which twisting direction is made the 
same and the orientation direction is made different in all the regions by 
performing mask rubbing several times to the substrates. 

[0048] According to the active matrix liquid crystal display element of Claim 4 in 
the present invention, the intersection of the signal lines in the row direction and 
the column direction of the active matrix substrate is included in one of the plural 
different orientation regions. Therefore, the boundary of the different orientation 
regions is within the pixel having no irregularity, as in Claim 2. Accordingly, the 
orientation around the boundary becomes stable. Further, since the orientation 
regions are arranged in a banded pattern parallel to the signal line in the row 
direction or the column direction, regions of which orientation are the same are 
formed respectively in the upper and lower pixels interposing the signal line and a 
large area can be formed in a part where the orientation is liable to be unstable. In 
consequence, an area of each region becomes larger than the liquid crystal display 
element in which the boundaries of the substrates intersect with each other, 
whereby each region becomes remarkably stable. 
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[0 04 1 ] C<DfflSffi4 1 A, 4 1 B€r. d2 

^nsio»tt5ft««©tti.c^*ft-eft. s«4 i bos 

50 ^^--^^Orte^lffc. S2 2ic^TJ:v 



u 



(7) 



(C£&4 1 A©7t->^[SJ4 4. 4 7tlg4 1BO 

^©sft zmmmzfo-ztxtc. c o^^incmmaxm 

''CXiftMfm ( J >l ?1±UM LC-2 0 1 9) ££fA U 

-£J: i i o -en mr£ir--)i,m£Z'if 

C » F > ■< >W&ffim 4 2 ft (tg£ 0 fc 0 
[0 042] «±©*5{CLTfts*Sftfc«*,<*,i,© 

W««cfo^-3*ittSJ:5{cflBe«*te»)W*. ✓ 10 

U -* v J h *- F©«a«5«R^.E *«fc. C© 
^^**EK5 V©*E*E|Wirrsc£<cj:»). a 
5*±S03l«:fc<,>r#ffijgi4 2rt©4-o©g&5iB[6j{jgi£ 

Sj-ftl&Sj^-c* - >#»6 ft*. C(D«f a f^^ . 
C 0 0 4 3 ] *«RS«IHFEH:tf««i©fl|JMB5 4 

t*±T(Dwm4 2 ten cEiSitt«<o«wi*w ie&& 20 
tttfTKXfcft •} ^TLgp^r^^ft^^^-rs c 

i»i-C^-S» S6fc^Sg4iA. 4 1 B©Ji^*J3j^ 
Lfc* -T ^<D«H^c J: D 1 -5©M^©ffi«*s$ 
£fC*£ < -c* 5fc»*ffl*g»i*?jrK:SseK:ffffiO "5 

C 0 0 4 4 ] ft*. CC«E»o»jrc« v §E(fi)S^* 5 

fT^iaiCCJPfrftW^-CHW L/c#. WjfrfiK WCfclBI 
*©&*#»6*i4. *&. £3<gtcM*@©vx*7 

[0 045] 

[&BJ©2&|I] 1E»dt 7^ 

7^#<fef— ft7t->^ad5sntc<^gq^--e5>^ e 
M * 7 * ^ ' yv f- y * i aft e ft t » 

^«c*,-c i rii®±»-c^-ft^f!iEisj*if#6^s. s 
fc. BEF*jr^-ftJsgtr6©Si;ftU SjglfciS 

[0 04 6] C©^W©if3ai2iaS8©7'i'f-^ 
OI2S©^i>TFTUSfc», «^«a#ifiJ: ») 3 6 

^Lfc©r. Hft4Eiai««©iJlJ!t*S|aao!)3((|i,iB J (5 50 
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rt«c*s. c©fc*. «»#jfi®s»itt»*$®e<bft« 

[0 047] »3R«3 "Ctt. -#©*«©*flfl^<r>E 

(Sj^-fio 3 u« 7- u h ^©sft 5 ««*siff35riai©e 
ffe^©s«K©tiris^*^j^f3j©ft^^ 
^^0. *>on^r(Si©^^^4o©ie(fi^g^57fjg\^ 

©ffii»itK« i ft 0 , ±wwicm 'o Js-«cEi^«fi/< jr - 
>#f#6ft£, it SiBisjffl^K:^^©^^^^ 

^O^Sftt^iftS. 

[0 048] C OA^OM^94 ldlS©T ??^ 7 |- 

5 % ©— p©seiSiSB^i^(c 0 fc©r. is 

3SI2 il^^fC^ftSi^^o^ftiiujflcr^t^^ 

ycft 9 ^-rc^-cA^ft^^gsrs c i«ir* 



[si] c©^?g©^ 1 ©39t©jB«©fcaa7ft*:p© 

[02] i2 0F-FKIIt-S,5. 
[03 ] 0 l ©»fi©fl3S©?gJ|^^(c*}^5^5 

*sig©-7 f >^a©xiigirs5 0 
f--t b<j 2 xt \s ■<m\wT> ; y t-> frnmoxmrn-e 
[05] rnKDmrnrnmcom^mm^iciisif^T^ 

[0 6 ] 0 1 O*ttO?B»o«aa^3^(0«A!WfttH 
[0 7 ] c ©^?g©^ 2 OIBS©fl5J8oaa«^3R^ cc 
[0 8 ] S20itS#l©8Sii^KJ a »57 1, 

[0 9 ] IS 2 o*««Z)^»©«af^j|{^«:toet 4*9 
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[012] ^20^J!S(D^JBcD-«a«7njR^-(C*$^4^- 
[H13192 ©*«S<0»^«*«^-M>^PffiBlT io 

[his] itmmo&skm^m+o^wm-c&z. 
fc w & ti 7 * ^ c > m&oxfin r& £ o 

[118] S3 O^SScoJKScDSEa^^SR^Ccfe W £ # 20 

[hi 9 ] m3<DmmBm<D~m&m^m+tci6tfZT 

* - - > ^X?Mf£<D # ^ X2S©7 b' > ^#LfIC0X*I^ * 
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: r*4„ 

[02 1 ] S3©||teO^©^ a ^in^^CC*jtt^^- 

[02 2] S3 ^i(7)ff»« a B 0 i^t(7)?iir 

<£><E> 0 

1 A. 2 1 A, 4 1 A tf^SS 

IB. 2 1 B. 41B T^r^vh^X7U^i 

2. 22. 4 2 mm 

3. 2 3, 4 3 WSh7>^jr^ 

2 4. 4 4 7* h yy^7^^-XHfuO-7b'>^ 

ft 

5. 2 5, 4 6 tr^CDf y^ 
8.28,48 7t hU^h 
9 ^Xll(07t>^ 

i o ^ h y ^xru^i»7t'>^ 

1 1 J§BSH® 

i 2 BfflH 

1 3 isa^H 1 

1 4. 3 4, 5 4 ff»f«0«#« 

2 6 faQ f ? * 

2 7, 4 7 ^£-^>yf£E>«5 t'>^[6) 

3 5.5 5 ?»J:&[pJ<Dff^||l 
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*SM¥ 1 0 -20 3 1 3 
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